Pharmacokinetics of THC in brain and testis, male gametotoxicity and premature apoptosis of spermatozoa.
An earlier report described the pharmacokinetics of delta-9 THC and the resulting brain function responses. In the present studies the pharmacokinetics of THC in plasma, brain and testis were related to impairment of spermatogenesis. THC- containing preparations, whatever their route of administration, were associated with the induction of gametotoxicity in all species studied including man. The pharmacokinetics and molecular binding of THC is similar in all experimental models. Concentrations of THC in plasma, fat, testis, brain and spleen were measured following administration of tracer amounts of C(14) delta-8 THC labelled at the C(11) position. Rats were administered 2 microCi of the tracer by i.m. injection, and killed at regular intervals after a single or multiple dose of the label. After a single dose, the maximal radioactivity was reached in brain after 2 and 4 h and amounted to 0.06% of the administered dose. In the testis, the concentration did not exceed 0.023% of the administered dose. In epididymal fat, the total radioactivity after 4 h was five times higher than in the brain and after 24 h it was eight times greater. After multiple injections of C(14) THC, concentrations of the drug remained low in the plasma, brain and testis not exceeding 2-7 ng/g, but the epididymal fat tracer concentration was 40-80 times higher. Plasma concentrations of C(14) THC were of the same magnitude as those measured by GCMS in the plasma of men exposed to marihuana smoke or THC, and in whom alterations of spermatogenesis were observed. In these studies, plasma THC ranged from 9.5x10(12) M to 2.4x10(14) M. These data illustrate the efficiency of the blood-brain barrier and blood-testicular barrier in limiting the storage of THC into brain and testis. During chronic exposure to THC the pharmacokinetic molecular mechanisms which limit the storage of THC in the brain and testis are not sufficient to prevent a persistent deregulation of membrane signalling and the induction of functional and morphological changes which reflect a premature apoptosis of spermatogenic cells. Long term, longitudinal epidemiological studies have reported decreased spermatogenesis in healthy, fertile adult males. But no study has been initiated to relate the oligospermia of this population to the consumption of widely used psychoactive drugs.